INTRODUCTION
Cold chamber die casting is used for casting alloys that require high pressure and have high melting temperature such as Al, Mg, Cu based alloys and other high melting point nonferrous alloys. Ahuett et al.1 highlighted that as regards to operational details in cold chamber die casting process is concerned, at first stage, with die closed and plunger withdrawn position, molten metal is poured into the chamber (see Figure  1a ). After this plunger forces metal to flow into die, maintaining pressure during the cooling and solidification (see Figure 1b) . Then plunger is withdrawn, die is opened, and part is ejected (see Figure 1c) .
The literature reviews reveal that lot of work has been reported on process optimization of cold chamber die casting process (Singh & Kapoor5, Mathews et al.6) . But hitherto very less has been reported on effect of different process parameters on dimensional accuracy of cast component in cold chamber die casting as per statistical control point of view. Figure 2 shows cause and effect diagram of casting dimensional accuracy in cold chamber die casting process. The proper range of pressure has to be selected for efficient functioning of cold chamber pressure die casting process (Sabau & Mishra7; Peng et al.8; Singh & Kapoor9). Singh and Kapoor5 proposed a Taguchi based model for dimensional accuracy (ΔD) in cold chamber pressure die casting process (as a case study of crankcase). The present work is an extension of previously published macro model for ΔD in cold chamber die casting process. The main benefit of this approach is that one can understand and control the range of input parameters affecting the ΔD of industrial components prepared by cold chamber die casting process for mass production (as regards to statistical process control is concerned). For present case study an industrial component, 'crankcase' has been selected as a benchmark (Ref. • Equipment Detail: a) Sleeve Bore: 70mm (It is the size of the bore in sleeve from where the molten metal is poured). b) Ejector Rod Length: 310mm (Ejector rod is used to eject the casting from the die blocks). c) Nitrogen (N2) Gas pressure: 85 kg/cm2 (N2 gas is used to boost the injection pressure). d) Thermal condition of die: 385-410°C e) Casting retention time in die before removal: 3-4Sec f) Air cooling of casting after removal from the die The variable input parameters of the process and their levels are shown in Table1. It should be noted that 1st phase pressure is the pressure by which the plunger moves the molten metal into the chamber reaches up to point A (as shown in Figure 1b ). This pressure is important because, if pressure is increased then vortex flow will be made in the chamber and gases may trap in the molten metal and if the pressure decreases then the temperature of the molten metal is reduced. The 2nd phase pressure is the pressure by which the plunger takes short and the molten metal flows into the die, plunger reaches at point B (as shown in Figure 1b ). This pressure is important because, if pressure is reduced then the die may not be filled properly and if it increases then the molten metal may be split out from the die in the form of flash. The limit switch position guides the plunger where to finish the 1st phase and from where to start the 2nd phase.
Limit switch position is important because, if the distance is less, while plunger takes shot to flow metal into the die it will not fill properly and if this distance is more, then after shot there is a chance of the spill out of molten metal. There are four sections in this paper. Following this introduction section2 describes experimentation for the cold chamber die casting process. Section 3 describes result and discussion section followed by conclusions. Table 4 . S/N ratio of ΔD for dimension ϕ12.42mm Table 5 and 6 respectively shows the percentage contribution of various input parameters for ΔD and improvement in ΔD at proposed settings. 
EXPERIMENTATION

RESULTS AND DISCUSSIONS
The best parametric setting as suggested in Table 6 has been used for further statistical analysis. To study the statistical nature of process; six number of pieces were casted with Al alloy using cold chamber die casting at proposed settings. The measurement of all critical dimensions (Ref. Figure 2 ) has been made with CMM. Table7 shows measurement of one of the critical dimension (ϕ12.42mm) for analysis purpose. 
Standard Normal Deviate (Z)
If the mean and standard of population that is having normal distribution is μ and σ respectively then for variable data X the standard normal deviate Z is defined as;
Where Xi is the variable data obtained, μ is the mean of data & σ is the standard deviation [10] [11] . 
Calculation for Z (Standard
Standard Normal Deviate (Z)
If the mean and standard of population that is having normal distribution is μ and σ respectively then for variable data X the standard normal deviate Z is defined as; Z = (Xi-μ)/ σ
The standard normal deviate follows normal distribution that has mean, μ =0 and standard deviation, σ =1
The equation follows normal probability curve & any date close to it also follows normal probability curve.
Z is calculated by Microsoft Excel formula
The values of Standard normal deviate were calculated using cumulative probability & dimensional values were arranged in ascending order as shown in Table 8 . Based on Table 8 Normal probability curve was drawn to predict the probability as shown in Figure 5 . From the above tests it is concluded that the aforesaid data follows non random pattern & is under normal probability curve. There are very strong chances that the process is under statistical control (at proposed parametric settings of pressure bifurcation) however X-bar chart & R-bar chart cannot be drawn due to less number of observational data.
CONCLUSIONS
Following conclusions can be drawn from the present case study:
1.For cold chamber die casting process the best dimensional accuracy was obtained at 1st phase pressure 14 N/mm2, 2nd phase pressure 24.52 N/mm2 and limit switch position 220 cm. Further for dimensional accuracy contribution of 1st phase pressure, 2nd phase pressure and limit switch position is 64.55%, 4.87% and 27.71% respectively.
2.Strong possibilities are observed for the process under statistical control at these settings. Hence the process can be used for mass production in industrial applications. The adopted procedure is better for proof of concept and for the new product, for which the cost of production for dies and other tooling is more. 
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